Central pairwise empirical interatomic potential functions have been extensively used to calculate mechanical properties of metallic solids. Although enough useful information could be gathered from these calculations, they were unable to highlight the true mechanical behaviour of a metal. In this work we have computed binding energy using a first principle quantum mechanical interaction model under 
INTRODUCTION
Theoretical investigations on the mechanical properties of a metallic solid require a correct computation of its energy density. Present knowledge of interatomic interaction in solids, particularly in metals,is probably inadequate in this respect. However, a lot of useful information has been gathered regarding the behaviour of metallic solids by using semiempirical interatomic potential functions,e.g. the Morse l\l Potential and the Rydberg 121 Potential, with their parameters determined from experimental data of properties such as the cohesive energy, compressibility and equilibrium lattice parameter. These functions have the advantage of being central pairwise interaction and can be easily subjected to various mathematical operations. In addition, in the computation of elastic properties, the Cauchy symmetry relations hold true leading to remarkable simplicity. On the other hand, any first Vol. 10, No. 4, 1999 The first three terms represent the kinetic, exchange and correlation energies of the electron gas and 
RESULTS AND DISCUSSION
Perfect lattices of five metal crystals were considered. The equilibrium lattice parameter ai°=a 2 0 =a3 0 =a° when a 4 0 =a 5° = a^0 = w2 was determined by the condition δΕ/da, = 9E/9a 2 = 9E/9a 3 = 0.
The values obtained are given in Table 1 . The ion-core radius of the metal (r c ) under the Ashcroft pseudopotential model and the valence of the metal (Z) are also exhibited in Table 1 . The values of the second order elastic constants are calculated, under this condition, as given in Table 2 below and compared to corresponding experimental data. The stability criteria were examined at every stage of deformation. A violation indicated the onset of instability in the crystal. The failure stresses were identified as the ideal strength of the crystal.
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The graphs of silver, lithium and copper are shown in Figures 1-7 
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